
0 RRADC.TR.65- 314 _

S~Final Report

of ° Ioto.

DISSEMINATION RESEARCH

Peter G. Ossorio

TECHNICAL REPORT NO. RADC-TR. 65- 314
December 1965

C EARINGHOUSEC L ARI

FOR FEDERAT, " "TA
TECHiNICAL --.. .

uardcoQ<CF

' i

Information Processing Branch

Rome Air Development Center
Research and Technology Division

Ait Force Systems Commoan-
Griffiss Air Force Base, New York

Distribotion of this document is unslmited



Whvn (IS Government drawings, specifications, or other data are used for any purpose other
than a d,:finitely related Rovernment procurement operation, the government thereby inculs
no rf-sponsibilitv i.or any obligation whatsoever; and the fact that the government may have
formulated. furnished, or in any way supplied the said drawings. specifications.c r other
data is not to be -egar6zd, by implication or otherwise, as in any manner licensing -he
holder or any other person or corporation, or conveying any rights or permission to manu-
facturer, use, or sell any patented invention that may in any way be related thereto.

D

Do not return this cony. R~etain or destroy.



FOREWORD

This final technical report has been prepared under Contract AF30
(602)-3432 by Peter G. Ossorio, Department of Psychology, University of
Colorado, Boulder, Colorado. The work was performed under Project 4594,
Task 459401 from July 1964 to July 1965.

The RADC Project Erngineer was Mr. Robert N. Ruberti, EXIfI.

This technical report has been reviewed and is approved.

Approved: WILLIAM H. HARRISF R \ T"ON. AI ýN IMAJO3R, U. &. AIR FORCE

Chief, Info Processing Branch
Intel and Info Proccss-rng 1ranch

Approved: SII(•MET J -QINN,JP,.

"7 Colonel, USAF
Chief, Intel and Info Processing DI.

FOR THE COMMANDER:

Chief, A vonced Studies Grc,p

ii



ABSTRACT

A description is given of the initiation of an opera-

tional dissemination system based on the Classification

Space methodology developed previously. A set of three

evaluational studies, now in progress, is described.

A report is made of the empirical results of three

semantic studies designed to form the basis for complementing

the Classification Space by providing a capability for

indexing and dissemination in terms of the conceptual content

of documents or other textual units.

Recommendations for the further development of the

dissemination system and for the further application of

pragmatic methodology in linguistic data processing are made.
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EVALUATION

The results described in this report establish a completely
new automatic method for organizing and disseminating technical
information. This new method, designated as an "Attribute-
Space", is a substantial departure from any previous procedure
used in linguistic data processing. The outstanding feature
of this method is the following; it is based on the premise
that the principles by which technical people select and use
information are complex and multidimensional and that perhaps,
the reason why other indexing systems fail, is because they
are only unidimensional.

The author states this premise on p.23. "For dissemina-
tion as well as for more complex TSFR operations it is essential
to have an ordering of data (here, documents) which corresponds
to the principles of selection employed by the users of the
system. For real users, the principles which determine the
acceptability and relative importance of documents received
trom an IS&R system are complex and multidimensional rather
than simple or unidimensional. Indeed, the complexity of in-
formation requests is only somewhat less than the complexity
of language itself. The level of success attributable to
current indexing system appears to be achieved primarily by
building one type of selective principle into the system and
supplementing this with heuristic programming or its equiva-
lent, together with the ingenuity and patience of the user."

As it is pointed out later in the report, the major
principle that has always been used for classifying text has
been to organize it in terms of different subject matter or
different fidds of knowledge only. Unfortunately, this approach
has proven to be inadequate time and time again. This effort
has demonstrated that information can also be organized in
terms of "conceptual content". To organize or classify docu-
ments in terms of "conceptual content" is meant to organize
in terms of the kind of information found in the document.
Subject matter classification does not identify kinds of in-
formation but rather simply places documents within different
domains of activity. An example of classification based cn
subject matter only would be the ability to identify a docu-
ment which is about "radar". A classifi7dtion system based on
both subject matter and conceptual content, however, could
differentiate between documents dealing with radar antennas,
radar hardware or radar systems. The differences between
these three is not w&Lh respect to subject or the domain of
activity, but with respect to the different kinds of informa-
tion involved. For example the kind of information involved
in radar hardware deals with concepts such as weight, shape.
size and substance while radar antennas deal with mathematical
and time and space concepts as well as physical concepts.
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Radar systems might be considered to deal with all of these
plus theoretical concepts.

Accordingly, subject content of documents can be categorized
or classified in terms of a new entity. The procedures for
obtaining valid measurements of this entity are described
in this report.

In addition this report gives a description of the initia-
tion of an operational dissemination system based on the Classi-
fication Space methodology developed previously.
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1.0 Introduction

Previous studies in linguistic data processing (Ossorio,

1964) have provided empirical evidence for the viability of a

pragmatic methodology exemplified by the Classification Space

technique for subject matter indexing. In the pragmatic

approach an attempt is made to map intc the LDP system signi-

ficant aspects of the ways in which linguistic data enters

into the activities of the users of that data. A significant

advantage of a successful attempt of this sort is that the

ordering of the data within the system corresponds to the prin-

ciples which determine the acceptability and relative importance

of the linguistic data to the users of the system. Thus, for

ex:,mple, data within a Classification Space is ordered in terms

of subject matter relevance, and this reflects the fact that

subject matter relevance relative to a topic of interest is

one of the primary bases for acceptance and rejection of docu-

ments by users.

At the close of the experimental demonstration reported in

RADC - TDR - 64 -4287, two directions for immediate further de-

velopment were indicated. The first was to employ the Classifi-

cation Space method in an operational setting in order to provide

the basis for furthcr development and meaningful evaluation. The

initiation of such an effort is reporceu ii,, 3'%tion 2.0. Tlhe
¶
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second line of development was to provide the experimental

foundation for a different form of data-ordering, specifically,

an ordering in accordar=e with the conceptual content of the

data. The initial empiriLal work for such an effort is reported

in Section 3.0.

2.0 Dissemination Studies

The initiation of a Classification-Space-based dissemina-

tion system at the Rome Air Development Center provided the op-

portunity for evaluation of the Classification Space method in

an operational setting. Briefly, the Dissemination Studies con-

sist of one constructive study and three evaluational studies.

In the constructive study a Classification Space was constructed

for a content domain determined by the range of interest of RADC

users. The three evaluat..onal studies consist of systematic

procedures for assessing the effectiveness of the dissemination

selections for particular users. The constructive study is

de3cribed in Section 2.1. and the design of evaluational studies,

which are in progress at the present time, is reported in Section

2.2.

2.1 The RADC Clasdific1tion Space

A zurvey of the subject matter interests of the expected

users of the RAJC Dissemination Syntem resulted in the identi-

ir fication rof 75 fields of knowledge which collectively defined
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the domain of interest to these users. The Classification Space

study was designed to provide coverage of this 75-field domain.

However, as in the earlier Classification Space study (RADC -

TDR - 64 - 287) it proved impossible to obtain sufficient ex-

pert informants to provide coverage of the .-Itire domain of

interest. This practical limitation iesulted in the restriction

of the final Classification Space to a domain consisting of 49

of the 75 fields. These 49 fields are listed in Table 1.

A detailed description of the procedures for constructing

a Classification Space wa3 presented in an earlier report (RADC-

TDR - 64 - 287) and will not be repeated here. Briefly, the

procedure involves selecting a number of technical expressions

from the literature of the fields of knowledge comprising the

domain of interest and obtaining scaled judgments as to the de-

gre%. of relevance of each of the technical expressions to each

of the fields of knowledge. The judgments of relevance of the

terms to a given field are made by informants who are profeszion-

ally compeLent in that field and judgments for the several in-

formants in a given field are averaged. The result is a two-

dimensional data matrix reflecting the relevance of each term to

each field. Here, the fields are treated as variables and are

intercorrelated on the basis oF the relevrnce data. The result,

for K fields, is a KxK correlation matrix. The correlation



matrix is then factor analyzed and the result is a NxK factor

jmatrix which can be interpreted as an N-dimensional Euclidean

spa':e in which is embedded a configuration of K vectors (cor-

responding to the K fields) extending from the origin of the

spaze. The configuration is determined by the fact that, within

the limits of the factor analytic approximation, the cosine of

the angle between any two field vectors is equal to the numerical

value of the correlation between the two fields. The configura-

tion of vectors represents the collective scope of the K fields,

and the reference axes of the space provide a systematic frame

of reference for representing this content domain.

Point locations within the space may be assigned to

linguistic units such as words, phrases, sentences, para-

graphs, or documents. What is required is a quantitative

estimate of the degree of relevance of the linguistic unit

to each of the K fields (or some effective subset of these

fields). These estimates can be interpreted as projections

of the linquistic unit on the vorious field vectors. Then,

since the projections of the field vectors on the refer-

ence axes of the space are given by the results of the

factor analysis, it is possible to estimate the projection

of the linguistic unit on the rtference axes. When a

metric is adopted for the space, the estimation of these

latter projections is equivalent to assigning a set of
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coordinates, hence a determinate location within the space, to

the linguistic unit.

Because the data upon which the factored correlation matrix

is based is relevance cata, the space may be interpreted as a

relevance space so that to assign a location to a linguistic

unit in this space is to characterize that unit in respect to

its degree of relevance to any actual or possible field of know-

ledge which is effectively represented as a vector within the

space. Thus, the assignment of coordinates in the relevance

space to a linguistic unit is equivalent to classifying it in

terms of its subject-matter relevance within the content domain

defined by the space. It is for this reason that such a space

is designated as a "Classification Space".

Indexing a linguistic unit by obtaining relevance judg-

ments by expert informants with respect to a substantial number

of fields of knowledge would be an unwieldy way of processing

text in an operational setting. The previous Classification

Space sttudies showed that it was possible tc approximate effec-

tivelI' expert judgments regarding the relevance of paragraph

units by making use of the relevance cuordinates of technical

expressions appearing in the paragraph units. This was accom-

plished by using from four to six of the technical expressions

which occurred in each parairaph and applying the Classification

Formula in order to arrive at a locaticn for the paragraph as a

S•,& -- {1 I I " [ • r.•. - m•!l II I I un . •-- --- NN n-q ,, inp • -



whole. Thus, the operation of a Classification Space IS&R

system on a fully automatic basis would depend on the avail-

ability of an already-indexed set of terms, or "system vocabu-

lary". which was sufficiently large to provide the practical

assurance that for the documents being processed at least four

of the technical expressions occurring in the document would

also be found in the system vocabulary.

The data matrix for the RADC Classification Space repre-

sented 49 fields and 1459 technical expressions. Three sets

of technical expressions were selected independently:

(a) Following the standard Classification Space procedure de-

veloped previously twelve technical. expressions were chosen

randomly from six documents selected as belonging to the liter-

ature of a given field. This was done for each of the 75 fields,

defining the RADC users' domain of interest. A total of 900

technical expressions was selected in this way.

(b) Each of the 75 fields was selected by one or more of tie

prospective users of the dissemination system. For each field,

the user who selected that field was asked to generate sx

terms which he considered to be most distinctively represent-

ative of that field. The purpose of this procedure was to

achieve at least a minimum assurance that the terminology char-

acteristic of each field would be taken into account in the

construction of the Classification Space. A total of 450 tech-

6



nical expressions was generated in this way.

(c) because the system vocabulary requires the same kind

of relevance judgments as those on which a Classification

Space is based, a portion of the Classification Space terms

was selected with the intention of using the terms as the

system vocabulary for the functioning system. Since ab-

stracts from the Foreign Technology Division constitute the

principal source of documents routinely available to the

PADC users, the terms for the system vocabulary were taken

from this source. The selection was made by determining a

set of terms which would ensure that each of a set of 500

documents obtained successively from the Foreign Technology

Division via existing channels of distribution wculd be re-

presented in the system vocabulary by at least five technical

expressions if the abstract itself contained that many. Under

this criterion, it was established that a set of 587 terms

would suffice and that for the last hundred of the 500 docu-

ments each additional document required an average of one

additional ter. to the system vocabulary, so that the ex-

pectancy for aiy additional documents to be processed would be

that at least four technical expressions in each document

wculd be found in the system vocabulary.

Thus, a total of 1937 technical expressions were selected

from the three sources. When the overlap of selections from

the three sources was eliminated, the total was raduced to

the final figure of 1459.



On the basis of the 49 x 1459 matrix of relevance judg-

ments, the 49 fields were intercorrelated and factor analyzed.

Twenty-nine orthogonal factors were extracted by means of the

Maximum Likelihood method. These were rotated in accordance

with the Varimax criterion. After rotation, sixteen of the 29

factors retained appreciable loadings by one or more variables

(i.e., a minimum of .500). The sixteen factors accounted for

72 per cent of the total variance. In addition, five of the

49 fields were poorly represented in the factor space. Each

of these five was added as a separate, independent reference

axis. resulting in a 21-dimensional Classification Space.

A summary of the factor results is presented in Table 2.

For each factor, the fields are listed in descending order

of magnitude of loadings and only fields having loadings of

.400 or higher are included.

The results of the analysis are highly interpretable,

and no anomalous relationships are found. The configuration

of fields in the 16-dimensional common factor space conforms

to what would be expected on the basis of a general knowledge

-of the nature of the various fields. Of the sixteen factors,

nine are associated with fields which have sufficiently high

loadings to permit effective measurement. The remaining seven

are marginal in this tespect. Thus, irdexing and measurement

in this Classification Space will occur in less than optimal

conditions.



Table 1
List of Fields for RADC C-Space

1. Adaptive Systems
2. Antennas
3. Applied Mathematic s
4. Associative Processors
5. Audio Engineering
6. Ballistic Missile and Satellite Detect;on
7. Circuit Theory
8. Communication Theory
9. Computers
10. Com)uter Memories
11. Computers in Command and Control
12. Computer Software
13. Control Theory
14. Crystallography
15. Digital Circuitry
16. Digital Con iiaications
17. Digital Storage Devices
18. Display Consoles
19. Document Storage and Retrieval
20. Electric Fields
21. Electroaceustics
22. Electromagnetic Fields
23. Electronic Data Processing
24. Electronic Recording Systems
25. Electro-optics
26. Feedbick Control Systems
27. Field Theory
28. Logic
29. Logic Circuitry
30. Magnetic Fields
31. Maintainability
32. Microelectronics
33. M~icrowave Networks
34. Non-numeric Data Processing
35. Numerical Analysis
36. On-Line Processing
37. Parallel Computer Organidation
36. Pattern Recognition
39. ihased Array Radar Systems
40. Probability and Statistics
41. Programming Languages
42 Reliability

43. Solid State Systems and Devices
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44. Spectroscopy
45. Stochastic Processes
46. Superconducting Circuits
47. Telemetry
48. Tracking and Prediction Theory
49. Wire Communications

10
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Table 2

RADC Classification Space Analysis

Factor I Digital Computer Data Processing

.853 Electronic Data Processing

.934 On-Line Processing

.829 Computers

.821 Programming Languages

.787 Document Storage & Retrieval

.783 Non-Numeric Data Processing

.735 Computer Software

.712 Parallel. Computer Organization

.673 Associative Processors

.612 Computers in Command & Control

.583 Computer Memories

.575 Digital Storage Devices

.507 Electronic Recording Systems

.504 Logic Circuitry

.451 Pattern Recognition

.419 Digital Circuitry

Factor II Audioelectronics

.842 Audio Engineering

.727 Electroacoustics

Factor III Applied Mathematics

.882 Applied "lathcmatics

.854 Numerical Analysis
.300 Probability & Statistics
.748 Stochastic Processes

.494 Coimuiiication Theory

.476 Adaptive Systems

.46,3 Peliability

.41.1 ogic

II
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Factor IV Field Theory

.890 Field Theory
.842 Magnetic Fields
.817 Electric Fields
.771 Electromagnetic Fields

.617 Microwave Networks

Factor V Microelectronics

.771 Microelectronics

.680 Solid State Systems & Devices

Factor VI Detection Systems

.770 Phased Array Radar Systems

.712 Ballistic Missile & Satellite Detection

.687 Antennas

.591 Tracking & Prediction Theory

Factor VII Communication Systems

.751 Digital Communicaions
.648 Wire Comununications
.474 Telemetry
.420 Communication Theory

Factor VIII Digital Storage Devices

.687 Digital Storage Devices
.566 Computer Memories
.521 Digital Circuitry

Factor TX Maintainability

.719 Maintainability

.717 Reliability

12



Factor X Electro-Ontical Phenomena

.656 Crystaliocrathv

.585 Snectroscopy

.413 Electro-Optics

Factor XI Adaptive Systems

.572 Adaptive Systems

.537 Pattern Pecognition

Factor XII Control Systems

.639 Feedback Control Systenms

.622 Control Theory

Factor XIII Display Consoles

.650 Display Consoles

.491 Electro-Optics

Factor XIV Telemetry

.502 Telemetry

Factor XV Loaic

.572 Logic

Factor XVI SuoerconJuctinq Circuits

.658 Superconductinq Circuitsi
"UNIQUE" FACTORS AIDDLD

FactorXVII .751 Spectroscopy
Factor XVIII .704 Crystalloqraphv
Factor XIX .654 4aintainabilit.#
Factor XX .566 Electro-Optics
Factor XXI .549 Phased Array Radar Systems
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2.2 Dissemination Evaluamtion Studies

f Three evaluation studies are currently in progress, and

no results are availaole at the present time. The procedures

for these studies are described in Sections 2.2.2 to 2.2.4.

As a preliminary to these, a description is given of the

general characteristics of indexing and retrieval (or dissemi-

nation) in a Classification Space.

2.2.1 Classification Space Indexing and Retrieval

The paradigm case (and the simplest case) of indexing and

retrieval is the following:

(a) Documents are indexed by being assigned a set of coor-

dinates in the Classification Space by means of the Classifi-

cation Formula and the system vocabulary.

(b) A retrieval request is interpreted by being assigned a

set of coordinates in the Classification Space on the basis of

the Classification Formula and the system vocabulary. Al-

though the computations are the same for documents and re-

trieval requests, document coordinates are treated as point-

locations for the document whereas the request coordinates

are t.reated as the entry point of a requesWt vector into the

Classification Space. The differential implication of this

procedure is that a document which is located close to the

origin of the space presents no special problems, whereas a

request which is indered close to the origin is one which can-

S14



not be responded to effectively by the system because essen-

tially the entire content domain of th. Classification Space

is irrelevant to the rcquest. The rationale and empirical

confirmation of this differential implication is presented in

PADC - TDR - 64 - 287.

(c) The distance between a document location and the request

location is treated as an index of the degree of relevance of

the document to the request. Thus sequential retrieval (or

dissemination priority) is determined by the relative distances

from the request to the available documents in the Classifica-

tion Space. Those documents which are closest to the r:quest

are treated as being most relevant, hence are retrieved first

or given highest dissemination priority. A vindication of

this procedure is presented in RADC - TDR - 64 - 287.

The procedure described above involves a single point-

location for the request and a selection criterion which is

constant acr,2s all the dimensions of the Classification ;pace.

More complex procedures are rc.quired in cases where (a) a re-

auest is assi~ned rmre than one location (i.e., a request of

the form "sonething relatinq to X or Y or Z", or (b) tlhe

selection criterion is not -onstant across all the dimensions

of the Classification Space (i.e., where instead of a spheri-

cal qeodesicn we have cylindrical,ovoid, or other forms, or

(c) whcn the request is represented by a volume rather than

1'A



a point location. An operational dissemination system pro-

vides an appropriate setting for exploring the advantages

and difficulties associated with these more elaborate pro-

cedures which are made possible by the geometric nature of

the Classification- Space,

2.2.2 Retrieval Efficiency as a Function of Document Source

in order to evaluate the efficiency of a retrieval or

dissemination procedure, some criterion of effectiveness is

required. The present studies employ two standaid criteria,

i.e.,, (a) the Relevance Ratio (RR), which is d3fined as the

ratio of relevant items to the total number of items re-

trieved, and (b) the Selection Ratio (SR), which is defLned

as the ratio of the relevant items retrieved to the total

number of relevant items available for retrieval. A more

informative variation of the Relevance Ratio is obtained by

havinq retrieved items ranked or rated as to their degree of

relevance to a particular requ~st and correlating this array

with the rankings of the same items on the basis of their

Classification Space distances from the request. This index

is designated ds the r[elevance turrelation. Finally, both

the Selection Ratio and the Relevance Ratio may be computed

by as3igning differential weights to each item based on the

relevance ranking, so that the selection or non-selection of
4-1
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the most relevant items contributes more to either the SR or

the RR than the less relevant items do. The several measures

described above are designated as Criterion Measures.

The first evaluational study is an investigation of the

possible t 3ifferential efficienci, of dissemination dependin;

on the source of the documents being processed. For this pur-

pose, documents from three diffezent sources are used. The

three types of documents are ASTIA abstracts. FTD abstUcts,

and journal abstracts.

The following procedure is employed:

(1) Each user is assigned to a request location in the Classi-

fication Space on the basiz of his expression of interest in

particular subject matter areas.

(2) From an available machine-readable set of 1000 ASTIA ab-

stracts, 400 FTD abstracts, and 100 journal abstracts. a ran-

dom selection is made of 250 ASTIA abstracts and 300 FTD ab--

stracts; all 100 journal abstracts are used.

(3) The 450 documents selected are processed by the dissemi-

nation system and ranked in their order of relevance to each

uiser.

(4) For each user, the 20 most. elevant ASTIA items, the 10

most relevant FTD items, anrI the two most relevant journal

items are selected to forin part of -A test sample.

A.... W WI•



(5) From the 750 ASTIA items and 300 FTD items not selected

previouslý, 80 of the former and 30 of the latter are selected

at randonm; for each user, 38 journal abstracts are selected

from the 98 which remain after the initial selection of the

two most relevant items. The items selected in this stage

are cortibined with the items selected in stage (4) to make up

the total test sample.

(5) 5he total test sample is divided into two identically-

stratified halves; the basic test prccedure is performed

once with the first half and replicated with the second half

of the total test sample.

(7) In the basic test procedure, each user is given a set

of 90 items. These consist of 10 relevant and 40 randomly

selected ASTIA items, 5 relevant and 15 randomly selected

FTD items, and 1 relevant and 19 randomly selected journal

items. The user does the following: ka) classifies each

item as "relevant" or "irrelevant" to his area of interest;

(b) classifies the "relevant' items into three categories of

degree of relevance ("most", "intermediate" , "least"); (c)

within eachi Df the three cateaories he ranks the items in

order of relevance; (d) he rates each item on a three-point

vcal.e of value or importance to him.

18
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(8) On the basis of the information obtained from the user,

the criterion measures are calculated. The Relevance Cor-

relaticn is based only on the items judged to be relevant by

the user.

2.2.3 Dissemination Efficiency as a Function of Text Conditions

The first dissemination study involves the use of ab-

stracts as the documents processed by the system. One reason

for this is the greater avai.i.bility of abstracts in machinL-

readable form. Another is the fact that these abstracts, as

a class of documents, are a major resource actually used by

the RADC users. On the other hana, there is always an appre-

ciable likelihood that a given abstract does not adequately

represent the content from which it is abstracted. Too, there

is some reason to expect that by virtue of the capability for

indexing a document paragraph by paragraph I or even sentence

b,, sentence, the Classification Space method may be particular-

ly effective in indexinco documents in full text rather than

abstracts. The second dissemination study is a preliminary

step in the ,irection of testing this expectancy. In it, the

effectiveness of the dissemination procedure for full text as

against the corresponding abstracts is investigated. Limita-

tions on the availability of full text documents in machine-

readable fom requires that the experimental sample be limited

19



to 20 documents now classified as belonging in the field of

Information Processing. The following procedures are involved:

(1) Three users from the RADC Information Processing Branch

serve as the experimental subjects. The Classification Space

user locations established for these users in the previous

study are used here.

(2) The 20 documents and abstracts are processed by the dis-

semination system and rainked in order of relevance for each

user.

(3) Each user makes the set of judgments needed for the cri-

terion measures. Abstracts are rated first, inasmuch as

the sequence effects involved in going from full text to the

corresponding abstract would be experimentally unmanageable.

Statistical comparisons be'tween criterion measures for ab-

stracts as against full documents are made for each criterion

measure.

2.2.4 Dissemination Effectiveness as a FunctiorL of Request

Interpretation

The difference between -the simplest retrieval paradigm

(single point locations for user and spherical search volumes)

and more complex procedures was indicated abo,)ve. The third

dissemination study involves a comparison of dissemination

4 effectiveness Linder that simplest ccndition as against one in

20



which the user recuest location is represented as a volume

in the Classification Space. At thie same time, it involves

a comparison between request locations based on users, descrip-

tions of their areas of interest as against an inductive

method of determining those areas of interest. In this study

the parameter of induction vs description is not separated

from the parameter of point location vs volume location. An

effort to separate the two would be indicated if significant

differences were found. The following procedures are involved:

(1) Three or more (as available) RADC users serve as ex-

perimental subjects.

(2) A sample of 90 ASTIA, FTD, and journal items is selected

by the same procedures as were used in selecting the two test

samples for the first dissemination study.

(3) Criterion measures are the same as for the other two

dissemination studies.

(4) The data from both replications of the first dis-

semlination study are used in order to plot into the Classi-

fication Space the following four sets of points for each

user: (a) the locations of the "most relevant" choices;

(b) the locations of items which were judqed as being of

"intermediate" relevance; (c) the locations of the "least

relevant" items; and (d) the locations of the "most important"

items.
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